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Clinical Observations 
Logistic Regression Analysis of Syndrome Essential Factors in Patients 
with Unstable Angina Pectoris 
YAO Kui-wu ྮ儕℺, HE Qing-yong ԩᑚ࢛, TENG Fei 㮸㧆, and WANG Jie ⥟䰊
Objective: To explore the correlation between common syndrome essential factors and the symptoms and signs of 
unstable angina (UA). 
Methods: Eight hundred and fifteen patients with UA confirmed by coronary angiography were identified from 
several centers. Common syndrome essential factors were selected on the basis of expert experience. The 
correlations between common syndrome essential factors and symptoms and signs of UA were analyzed using 
binary logistic regression analysis.  
Results: The common syndrome essential factors in unstable angina were blood stasis, qi stagnation, phlegm 
turbidity, heat stagnancy, qi deficiency, yin deficiency, and yang deficiency. Symptoms such as chest pain, 
hypochondriac distention, ecchymosis, dark orbits, dark and purplish tongue, and tongue with ecchymosis and 
petechiae were significant diagnostic features of “blood stasis”. Aversion to cold and cool limbs, weakness in the 
waist and knees, and clear abundant urine were significant diagnostic features of “yang deficiency”. These results 
were in accordance with the understanding of traditional clinical Chinese medical practice.  
Conclusion: This clinical study analyzed the correlations between common syndrome essential factors and the 
symptoms and signs of unstable angina. The results provide the basis for establishing diagnostic criteria for 
syndrome essential factors. 
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Unstable angina (UA) is a common acute coronary 
syndrome that can progress to acute myocardial infarction 
(AMI) or sudden death. Chinese medicine currently 
usually studies stable angina and UA together. However, 
these two conditions have evident differences in terms of 
pathogenesis, clinical features, therapeutic measures, and 
prognosis, and should therefore be studied separately.1,2
Few studies have investigated Chinese medicine 
syndrome law in relation to UA. Guo et al.3 considered 
the syndrome as a highly nonlinear complex mega-system 
that should be studied on the basis of syndrome essential 
factors. The current study therefore selected syndrome 
factors identified by experts in 815 cases of UA. The 
relationships between common syndrome essential 
factors and symptoms were analyzed using binary logistic 
regression analysis to provide the basis for establishing 
diagnostic criteria for syndrome factors. 
METHODS 
General Data  
From June 2005 to August 2006, 815 cases of UA 
confirmed by coronary angiography were collected from 
the Department of Cardiology and the Emergency Center 
of Beijing Anzhen Hospital of the Capital University of 
Medical Sciences, the Department of Cardiology in 
Dongfang Hospital Affiliated to Beijing University of 
Traditional Chinese Medicine, the First Affiliated 
Hospital  of Henan University of Traditional Chinese 
Medicine, and Xiyuan Hospital of China Academy of 
Chinese Medical Sciences. Of these, 598 (73.37%) were 
male and 217 (26.63%) were female, with a mean age of 
61.53±10.66 years and an average course of illness 
3.80±5.23 years. These patients included 390 with 
hypertension (47.85%; average disease course, 
11.48±9.63 years), 205 with diabetes (25.15%; average 
disease course, 7.55±6.26 years), and 123 with 
dyslipidemia (15.09%; average disease course, 4.69±5.71 
years). Two hundred and thirty-nine patients (29.33%) 
had single-vessel lesions, 230 (28.22%) had two-vessel 
lesions, and 346 (42.45%) had multi-vessel lesions. All 
subjects signed the informed consent forms before 
treatment.  
Diagnostic Criteria 
1) The diagnostic criteria were stipulated according to the 
diagnostic standards of the ACC/AHA in 2002.4 2) The 
coronary angiography criteria for the diagnosis of 
coronary heart disease were as follows: all the selected 
cases were confirmed by coronary angiography and had 
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one artery or coronary artery diameter stenosis 70%, or 
left main coronary artery stenosis 50% in diameter. If 
coronary angiography indicated stenosis of one or more 
coronary arteries 50% but 70%, the patients might 
have coronary artery spasm during coronary angiography 
or a history of acute Q-wave myocardial infarction.  
Inclusion and Exclusion Criteria 
Inclusion criteria were: 1) conformed to above diagnostic 
criteria; 2) patients agreed to be interviewed and signed 
informed consent forms; and 3) aged 35–75 years. 
Exclusion criteria were: 1) AMI; 2) severe congestive 
heart failure, severe arrhythmia (fast atrial fibrillation, 
atrial flutter, paroxysmal ventricular tachycardia, etc.), 
severe pulmonary function incompetence or other acute 
diseases; 3) uncontrolled hypertension (resting casual 
blood pressure 140/90 mmHg within 1 week); or 4) 
uncontrolled diabetes. 
Research Methods 
A clinical epidemiology questionnaire was designed on 
the basis of previous studies and expert consultation. 
Medical history, and symptoms and signs were analyzed 
for patients hospitalized for 24 h. Medical history 
included present illness, past medical history, and family 
history. A preliminary diagnosis of coronary heart disease 
was made on the basis of tests including auscultation, 
laboratory tests, and ECG, and information was collected 
from the TCM four diagnostic methods (inspection, 
listening and smelling, inquiring and palpation). 
Non-coronary heart disease patients were rejected 
following the results of coronary angiography. 
Quality Control and Sample Estimation 
This study adopted uniform diagnostic criteria and a 
clinical epidemiology questionnaire. The doctors who 
administered the clinical epidemiological survey were 
trained, and consistency checks were performed 
(symptoms agreement 0.75). Based on a literature 
search and preliminary research, 75 symptoms and signs 
closely related to the syndromes of UA were collected. 
The sample size for multivariate analysis must be at least 
5–10 times the number of all variables,5 giving a 
minimum of 375–750 cases. A total of 815 cases of UA 
were collected in this study. 
Standardization of Syndrome Differentiation and 
Selection of Syndrome Essential Factors 
Based on expert experience, syndrome names were 
merged with reference to the Industry Standards of the 
People's Republic of China TCM Disease and Syndrome 
Classification Code6 and the fifth edition of Traditional 
Chinese Medicine Diagnosis as well as the preliminary 
findings on syndrome essential factors made by the “973 
program” research group. The experts’ syndrome 
differentiation results were provided by two associate 
chief physicians simultaneously. When the opinions of 
the two associate chief physicians differed, a third 
associate chief physician’s opinion was sought. 
Data Collection and Statistical Analysis 
All the data were inputted independently by two people 
and two computers, and a database was established using 
Microsoft ACCESS software. The data were tested for
consistency and revised until the two databases were in 
agreement. The data were analyzed using SPSS 13.0 
software. Binary logistic regression analysis was 
conducted using common syndrome essential factors as 
dependent variables (no = 0, yes = 1) and common 
symptoms and signs of UA established by clinical 
investigation as independent variables. The method of 
electing variables in the equation was based on forward 
(Forward: LR) maximum likelihood estimation. The 
significance level was 0.05 and the rejection level was 
0.10. All data were inputted and analyzed statistically by 
non-tester professionals. 
RESULTS
Distribution of Syndrome Essential Factors 
Common syndrome essential factors in UA were chosen
following standardization of the experts’ syndrome 
differentiation results (percentage >5%). The factors were: 
blood stasis, qi stagnation, phlegm turbidity, heat 
stagnancy, qi deficiency, yin deficiency, and yang
deficiency. 
Logistic Regression Analysis of Common Syndrome 
Essential Factors 
Binary logistic regression analysis was conducted using 
common syndrome factors such as blood stasis, qi 
stagnation, phlegm turbidity, heat stagnancy, qi deficiency, 
yin deficiency and yang deficiency as dependent variables, 
and symptoms and signs as independent variables, with 
reference to previously reported methods.7 Symptoms and 
signs with diagnostic significance for each syndrome 
factor were selected according to a P value <0.05 and 
odds ratio (OR) >1. The results are shown in Table 1. 
DISCUSSION
Binary logistic regression is a nonlinear probabilistic 
regression model and a multivariate statistical method for 
studying the relationship between two-category data and 
other factors.7,8 Logistic regression has recently been used 
in various fields of medical research, including 
epidemiology, etiological cohort studies, case-control 
studies, for discrimination models in clinical diagnosis, 
and for evaluating treatment results. The method has also 
been used in TCM syndrome research; for example, it has 
been used in the quantitative diagnosis of blood stasis.9
The current study analyzed epidemiological data from 
815 cases of UA confirmed by coronary angiography 
using binary logistic regression to determine the 
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combinations of signs and symptoms associated with common syndrome essential factors in UA. 
Table 1. Logistic regression analysis of common syndrome essential factors 
Dependent 
variable 
Independent variable B S.E. Wald Ȥ2 P OR 95% CI 
Blood stasis chest pain 1.081 .464 5.425 0.020 2.947 1.187̢7.317 
  threatening inflation 0.886 0.318 7.786 0.005 2.426 1.302̢4.521 
  subcutaneous ecchymosis 0.731 0.357 4.200 0.040 2.078 1.032̢4.181 
  dark eyes 0.626 0.290 4.647 0.031 1.870 1.058̢3.304 
  dark and purple tongue 0.750 0.083 81.433 <0.001 2.116 1.798̢2.490 
  tongue with ecchymosis and blood spots 1.635 0.403 16.456 <0.001 5.129 2.328̢11.302 
  constant -6.508 1.276 26.022 <0.001 .001 - 
Qi stagnation depression 1.291 0.319 16.386 <0.001 3.637 1.947̢6.797 
  constant 1.133 1.349 0.705 0.401 3.104 - 
Phlegm dizziness 0.511 0.128 16.033 <0.001 1.666 1.298̢2.140 
  weight gain 0.385 0.101 14.599 <0.001 1.470 1.206̢1.791 
  a lot of sputum 0.823 0.262 9.893 0.002 2.277 1.363̢3.801 
  thirsty but not want to drink 0.837 0.365 5.258 0.022 2.309 1.129̢4.721 
  bitter taste 0.573 0.236 5.917 0.015 1.774 1.118̢2.815 
  pale face 0.876 0.331 7.008 0.008 2.401 1.255̢4.593 
  dark eye 0.788 0.238 10.911 0.001 2.198 1.378̢3.508 
 slip pulse 1.560 .746 4.376 0.036 4.761 1.103̢20.545 
  constant -7.924 1.170 45.849 <0.001 .000 - 
Intrinsic hot constipation 1.286 .435 8.747 0.003 3.617 1.543̢8.480 
 sweet taste 6.662 1.609 17.142 <0.001 781.82
5 
33.385̢
18308.929 
  red eye 5.172 1.557 11.039 0.001 176.25
3 
8.339̢3725.235
  low faint voice  3.481 .940 13.709 <0.001 32.500 5.147̢205.208
  constant 23.377 5228.864 <0.001 0.996 1E+01
0 
- 
Qi deficiency shortness of breath 0.247 0.114 4.717 0.030 1.281 1.024̢1.601 
  easily tired .924 .138 45.041 <0.001 2.520 1.924̢3.301 
  sweating during the day 0.637 0.129 24.429 <0.001 1.891 1.469̢2.435 
  pale lips and nail 1.118 0.423 6.972 0.008 3.059 1.334̢7.014 
  dark palatal mucosa  1.686 0.386 19.057 <0.001 5.396 2.532̢11.502 
  abdominal pain after exertion 2.511 1.094 5.267 0.022 12.314 1.443̢105.101
  white tongue  0.179 0.074 5.814 0.016 1.196 1.034̢1.383 
  constant -6.324 1.423 19.739 <0.001 0.002 - 
Ying deficiency chest pain 0.250 0.102 5.945 0.015 1.284 1.050̢1.569 
  sweating during sleep 0.692 0.129 28.673 <0.001 1.997 1.550̢2.573 
  feverish sensation in chest, palms and 
soles, 
0.588 0.132 19.780 <0.001 1.801 1.390̢2.334 
  dry eyes 0.501 0.131 14.635 <0.001 1.650 1.276̢2.132 
  dry mouth 0.553 0.126 19.330 <0.001 1.739 1.359̢2.226 
  constant -3.320 .527 39.634 <0.001 0.036 - 
Yang deficiency cold chills at extremities 1.835 0.169 117.322 <0.001 6.267 4.496̢8.735 
  weakness in the waist and knees 0.670 0.181 13.662 <0.001 1.954 1.370̢2.786 
  clear and abundant urine 1.008 0.467 4.653 0.031 2.740 1.096̢6.845 
  constant -3.528 1.210 8.497 0.004 0.029 - 
Notes: B: partial regression coefficient; SE: standard error; Wald Ȥ2 : Wald Ȥ2 statistic; P: probability; OR: odds ratio; 95%CI: 95% 
confidence interval. 
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Logistic regression analysis revealed that the signs and 
symptoms with diagnostic value for common syndrome 
essential factors in these 815 UA patients were in 
accordance with the understanding of traditional clinical 
Chinese medical practice. For instance, chest pain, night 
sweats, dysphoria with feverish sensation in chest, palms 
and soles, dry eyes and dry mouth were significantly 
associated with the syndrome factor “yin deficiency”, 
while aversion to cold and cool limbs, waist and knee 
weakness, and clear abundant urine were significantly 
associated with the syndrome factor “yang deficiency”. 
However, some symptoms and signs remained 
controversial; for example, “hypochondriac distention” 
was a significant diagnostic factor for “blood stasis”. It is 
likely that the patient’s complex condition means that 
they may experience several different syndrome factors 
at the same time, e.g., both “blood stasis” and “qi
stagnation”. The model might therefore have mistakenly 
identified “hypochondriac distention”, which is a 
symptom and sign of “qi stagnation”, as a diagnostic 
factor for “blood stasis”. 
The results of this study provide insight into the 
diagnostic criteria for TCM syndrome factors. For 
example, OR based on the regression model can be used 
as a weighting measure for symptoms and signs, or as the 
basis for distinguishing between major and minor 
symptoms. Symptoms and signs with an OR 3 (strong 
correlation) were classified as major, while those with an 
OR 1 but <3 (medium correlation) were classified as 
minor. Symptoms and signs with an OR <1 (weak 
correlation) were ignored. For instance, in terms of the 
diagnostic criteria for the syndrome factor “yang
deficiency”, the main symptom was aversion to cold and 
cold limbs (OR 6.267), while weakness in the waist and 
knees (OR 1.954) and clear abundant urine (OR 2.740) 
were minor symptoms. 
This study was limited by the fact that it only used one 
method to study TCM syndrome factors in UA. Further 
studies using other analytical methods (e.g., discriminant 
analysis, correlation rate of entropy, etc.) are needed, 
combined with the results of expert consultation, to 
establish the diagnostic criteria for syndrome essential 
factors on the basis of clinical epidemiology information.  
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